Increased expression and cell surface localization of MT1-MMP plays a role in stimulation of MMP-2 activity by leptin in neonatal rat cardiac myofibroblasts.
Myocardial matrix remodeling is a well-recognized disease modifier in the pathogenesis of heart failure, although the precise underlying molecular mechanisms remain to be elucidated. Here we investigated the effects of leptin, circulating levels of which are typically increased in obese individuals, on MMP and collagen expression and MMP activity in isolated cardiac myofibroblasts. Neonatal rat myofibroblasts were treated with 6 nM recombinant leptin and the collected supernatant analyzed for MMP-2 activity via gelatin zymography. MMP-2, MT1-MMP and procollagen-I and -III protein expression were determined by western blotting and MMP-2 and MT1-MMP mRNA expression were examined utilizing real-time PCR. Procollagen-I levels were analyzed by confocal microscopy and collagen synthesis was determined through [(3)H]-proline incorporation. Exposure of myofibroblasts to leptin (24 h) significantly increased MMP-2 activity, while mRNA and protein levels remained unchanged. Leptin also significantly enhanced mRNA and protein expression of MT1-MMP, a known activator of MMP-2. Biotinylation assays indicated increased cell surface expression of MT1-MMP in response to leptin and use of a MT1-MMP inhibitor attenuated the leptin-mediated elevation of MMP-2 activity. Total cellular collagen synthesis was unaffected by leptin treatment, however intracellular procollagen-I protein was significantly increased in treated cells. Furthermore, extracellular soluble procollagen-I was increased, while a decrease in soluble procollagen-III protein was observed in conditioned media. In summary, these findings in isolated cardiac myofibroblasts support the suggestion that leptin may directly influence myocardial matrix metabolism, and this may represent a mechanism contributing to cardiac fibrosis in obese patients with elevated plasma leptin levels.